Introduction
Despite progress in the battles to prevent and treat HIV/AIDS globally, children in low-and middleincome countries (LMIC) are the least touched by the success. Early identification and treatment of HIV disease is essential for a longer and higher quality of life. Infants with perinatal infection are the most likely to benefit from treatment without which 50% will die or progress to AIDS defining symptoms by age one (Berk et al., 2005; Dabis & Ekpini, 2002; De Cock et al., 2000; Violari et al., 2008; Walker, Schwartlander, & Bryce, 2002) . Eighty percent of untreated children will die by age five (Newell, Brahmbhatt, & Ghys, 2004; . Only a small proportion of children in LMIC receive treatment (28% relative to 58% for adults) (UNAIDS, 2012) , in part because of persisting low rates of HIV testing and diagnosis (e.g., Kellerman & Essajee, 2010) .
This report draws from a longitudinal study in an area of high HIV/AIDS risk of East Africa. Adult participants were asked whether or not their child(ren) had ever been tested for HIV. The data were gathered during the roll out of Early Infant Diagnosis (EID) with dried blood spot (DBS) testing or infants and a large scaling up of Prevention of Mother To Child Transmissions (PMTCT) programs in the area.
Methods
This study of the frequency and characteristics of children being tested for HIV was conducted in the Kilimanjaro Region in northern Tanzania, an appropriate setting for studying HIV testing since it is located along a major East African transit route with relatively high HIV/AIDS prevalence and multiple testing sites within a well-circumscribed area. The data were gathered within the NIH-funded Coping with HIV/AIDS in Tanzania (CHAT; NIH #5R01MH07 8756Á05; K. Whetten, PI). The CHAT study was approved by the Institutional Review Boards at Kilimanjaro Christian Medical Center (KCMC) and the Duke University Health System, and written informed consent was obtained from all participants. The *Corresponding author. Email: odonn002@mc.duke.edu sampling strategy and other findings from the CHAT study are published elsewhere (Pence et al., 2012) .
Study population
In 2009, 1197 adults were recruited in five cohorts: (1) patients with established HIV infection, receiving care at two regional referral hospitals (KCMC, n 0228 and Mawenzi Hospital n0271); (2) HIV-seropositive individuals newly diagnosed at voluntary counseling and testing (VCT) sites (n0267); (3) individuals testing HIV-seronegative at VCT sites (n0182); and (4) a random sample of adults from the surrounding community (n 0249). These data were collected in round three conducted between November 2009 and August 2010.
Procedures
Participants completed in-person one-hour interviews every six months with trained local interviewers not previously known to the participants. Interviews were conducted in Kiswahili, with instruments translated and back-translated to English to confirm the validity of the translation. Adult characteristics selected a priori as possible predictors of child testing included age, gender, marital status, educational attainment, tribe, urban versus rural residence, and whether the child was born after or in the year the caregiver was diagnosed with HIV (HIV-seropositive group only). Child characteristics included age, gender, and whether the child was the biological child of the study participant. Neither the age at which the child was tested for HIV nor test results were asked.
Statistical methods
The distributions for study variables were tested to ensure they met distributional assumptions for analyses. Means or proportions were compared between those children with (1) HIV-seropositive caregivers and (2) recently tested HIV-seronegative caregivers and between (1) and (3) caregivers in the community sample, using the Student's t test. Bivariate logistic regressions were used to explore associations between child testing and the hypothesized predictors. A multivariate logistic regression model was estimated to identify factors independently associated with child testing. Statistical analyses were conducted using Stata software, version 11.2 (StataCorp, 2009) . Table 1 describes the 973 (81.3% of the original sample) adult participants who completed round three interviews: 613 HIV-seropositive, 135 recently tested HIV-seronegative, and 225 from a random community sample with unknown HIV status at recruitment. Nearly four-fifths (80.7%; n0785) reported that there were children in their households; and there were no group differences in this regard. Seventeen couples lived together with children; only the report of the female parent/caregiver was used to avoid double counting.
Results

Description of participants
The HIV-seropositive interviewees included significantly more females and more widows than the HIV-seronegative and the community groups. A significantly higher proportion of the community group reported that they were married or cohabitating than in the HIV-seropositive group.
Adult caregivers reported on a total of 1776 children (see Table 1 ). Children of HIV-seropositive caregivers were older than those in the HIV-seronegative and the community groups. Nearly 64% of all children were the biological child of the reporting caregiver, with adults in the community group reporting a higher percentage of their children as their biological offspring than in the HIV-seropositive group.
Less than one-third (31.7%; n0563) of all children were reported by their caregivers to have been tested for HIV, including less than half (42.9%) of children with at least one HIV-seropositive caregiver.
Child characteristics and contextual associations with child HIV testing
Bivariate associations between whether a child has been tested for HIV and each risk factor, respectively, indicate that if the reporting caregiver was HIVseropositive, younger children were more likely to have been tested for HIV (OR 00.96; p B0.01); whereas for the community sample, older children were more likely to have been tested (OR 01.10; pB 0.05). If reporting caregiver is HIV-seropositive, children reported by their biological parent were more likely to have been tested (OR 04.23; pB 0.01). There were no significant associations with child testing for child or parent/caregiver gender.
Multivariate logistic regression models were estimated separately by caregivers' HIV status, using the hypothesized predictors (see Table 2 ). Children reported by HIV-seropositive caregivers were more likely to have been tested if they were younger, a biological child, living with a widowed caregiver, from an urban area, and if caregiver identified AIDS Care 327 themselves as a member of two large indigenous tribes, Chagga and Pare. Biological children had more than five times the odds of being tested than nonbiological children. There was no association between reported child testing and whether the child was born in or after (in contrast to before) the year of the caregiver's HIV diagnosis.
In the group of children reported by HIVseronegative caregivers, child testing was associated significantly only with caregiver's tribe affiliation. Children reported by caregivers affiliated with a tribe other than the two large indigenous tribes were less likely to have been tested. In the community sample, older children were more likely to have been tested, 
Discussion
Embedded in a study with adults with and without HIV infection, interviews included questions about HIV testing for their children. Overall, 31.6% of the children was reported to have been tested, including less than one-half of children with HIV-seropositive caregivers.
In the Kilimanjaro region, PMTCT programs rolled out in 2004; and by the end of 2009, the use of DBS was widespread, including in rural clinics. Local data indicate that between October 2009 and September 2010, an estimated 83.5% of pregnant women were tested and received results. Only 45.9% of all HIV-exposed infants accessed EID services within six months of life (Schimana et al., 2012) . Accordingly, we performed a post hoc analysis of child HIV testing rates by age. Of the 100 children who were less than 24 months at the time of the interview, 24 (24%) were reported to have been tested, 22 (38.6%) with HIV-seropositive caregivers relative to 5% of children with HIV-seronegative caregivers (x 2 0p B0.001.) Biological parents in the HIV-seropositive group reported that 18 of 26 children less than two were tested (69.2%). Higher testing rates among younger children in the HIVseropositive group could be indicative of partial success of the scale-up of HIV testing, although rates of 10% or less across ages in the community sample suggest that any effect may be limited to children with known HIV-seropositive parents. The relationship between child age and testing is detailed in Figure 1 .
Of note, tribal association other than the two large indigenous groups was associated with less child testing in both the HIV-seropositive and HIV-seronegative groups (see Table 2 ). Post hoc analysis found that over 30 tribes were represented as ''other tribes,'' each with very few numbers (range 1Á22); and they are more likely to live in urban areas (pB0.001). It is speculated that these are, by and large, immigrated households that may live in more social isolation, with less knowledge about local services and possibly more reluctance to risk discrimination related to HIV disclosure. The finding provides information for VCT education and outreach activities, especially in urban centers.
Barriers to the accessibility and acceptability of child testing are noted in prior research and input from local stakeholders. Caregivers with infants born before the use of DBS were asked to return for infant testing at 18 months, and drop-out rates from PMTCT programs are known to be high (Manzi et al., 2005) . By the time a child is 18 months old, the Reluctance about child testing continues to be related not only to access but also to various issues with acceptability, such as cultural norms dictating that young infants should not be taken outside the house except for receipt of vaccines (not always colocated with EID), transportation, a child having to miss school, and the persisting stigma of HIV/ AIDS and fear about discrimination (e.g., Castro and Farmer, 2005; Messer et al., 2010) . Women report being afraid to discuss their own diagnosis with their sexual partners for fear of violence (Rwemisisi, Wolff, Coutinho, Grosskurth, & Whitworth, 2008; Visser, 2012) and discussing HIV/AIDS with older children typically requires a discussion about the parent's/ caregiver's sexuality.
This study has limitations. It is possible that the reporting caregiver did not know if the child had been tested, for example, if taken to a clinic by another parent or guardian. The interviews asked current child age in years, so the year ''1'' includes birth through 23 months; the birth to 12-month group may have shown a larger rate of testing given the timing of the scaling up of PMTCT and DBS testing in the region.
Limitations notwithstanding, these data suggest that child HIV testing rates continue to be unacceptably low and that multiple intervention targets are needed to improve rates of child HIV testing and early treatment in LMIC. We have learned that scaling up resources for PMTCT, EID, and treatment availability does not necessarily translate to increased uptake of those resources. Specific barriers that continue despite improved access include difficult to address ones such as stigma and discrimination and, especially for women, the threat of violence. 
